. Surprisingly, neoglycopolymers bearing unsulfated sLe x (3) residues did not inhibit rolling even at a saccharide residue concentration of 60 M (Table 1 ). In contrast, the related compound, 6-sulfo sLe x -substituted neoglycopolymer 4 is an inhibitor (IC 50 ϭ 0.022 M). This result indicates that sulfation is a key modification for inhibitors of rolling. When examining the importance of the sialyl group, neoglycopolymers substituted with derivatives 6-sulfo sLe x (4) and 3Ј,6-disulfo Le x (1) were both capable of inhibiting L-selectin-mediated rolling GlyCAM-1 tend to be of higher functional affinity [62] .
(C) Synthetic multivalent derivative designed to mimic features of Furthermore, the density of GlyCAM-1 was higher than sulfatide.
the density of PNAd, a property that affects interactions, as observed when lower densities of GlyCAM-1 resulted in reduced interactions with compound 1 (data not different saccharide epitopes. We compared unsulfated (3) and sulfated (4) multivalent derivatives of sLe x in a shown). Unsialylated 1 was 10-fold more effective than sialylated multivalent ligand 4, indicating that sulfation lymphocyte rolling assay ( Figure 1B tively blocked L-selectin-mediated rolling on GlyCAM-1 (Table 2 ). Neoglycopolymer 5 was found to be approximately 10-fold less effective at inhibiting L-selectinmediated rolling than was 1. This result suggests that a multivalent array of the more complex trisaccharide derivative has higher functional affinity for L-selectin than does monosaccharide-substituted 5. This finding Information about the importance of sulfate group placement is also obtained from the activity of 3,6-disulfo galactose-substituted neoglycopolymer 5. This compound possesses a sulfate group at the 6-position of galactose. Although compound 5 effectively inhibits rolling, the trisaccharide-substituted compound similarly sulfated at the 6-position of galactose (3Ј6Ј-disulfo sLe x -substituted neoglycopolymer 2) did not. These data indicate that the spacing of the sulfate groups within the multivalent display, and not just on the carbohydrate epitope, is critical. These results provide further support that L-selectin has a binding site that interacts with polyanionic moieties that extends beyond that for [60] . Shear stress appears to influences the rolling, and the specific sites of sulfation are crucial.
accessibility of L-selectin on the cell surface by inducing
The effective antagonists of the rolling process that extension of the microvilli. Thus, we expected that the we examined may block rolling by direct inhibition of inhibitors would be more potent in an assay that involves L-selectin interaction, promotion of L-selectin shedshear stress (i.e., the rolling assay) than in a static assay ding, or both. The potential utility of eliciting shedding (i.e., the flow cytometry assay). Although there is a relais reflected in the findings that many nonsteroidal antitionship between ligand activity in the two assays, the 
